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并用作 HPLC与 AFS联用的“接口”。 
第四章构建HPLC与AFS联用体系，采用光解以及光催化技术进行在线
样品处理，同时以电化学蒸气发生进样技术作为进样手段。硒代胱氨酸、
四价硒、硒代蛋氨酸和六价硒的检出限分别为 2.1 ng mL-1, 2.9 ng mL-1, 
4.3 ng mL-1和 3.5 ng mL-1。本体系应用于大蒜叶中硒的形态分析，取得
了与“KBH4－酸体系”一致的结果。 
 

















Results from the researches of biological and environmental sciences 
showed that it was the chemical species determined the toxicity and 
bioavailability of an element in a biological system and the environment. Total 
concentrations of an element are no longer sufficient for environmental and 
biological studies, sometimes incorrect conclusions were derived from the 
total concentrations when the toxicity and bioavailability of an element was 
evaluated. Thus, more and more concerns have been focused on elemental 
speciation from the view points of environmental and biological sciences. 
Hyphenated technique, which combines a high efficient flow separation 
technique with a sensitive specific detector, is the most powerful tool for 
elemental speciation. Interface, a bridge between separation and detection, 
plays a key role for coupling the two techniques in an elemental speciation 
process.  
A miniature UV/TiO2 photocatalysis device (UV/TiO2 PCD) with a dead 
volume of 447 µL and an electrolytic flow cell (115 µL) have been novelly 
designed and developed in this thesis for online reduction and vapor 
generation of selenium species. 
This thesis is composed four chapters: Chapter 1, Preface; Chapter 2, 
Design and application of UV/TiO2 PCD; Chapter 3, Preliminary studies on 
electrochemical vapor generation technique as a novel interface for elemental 
speciation; Chapter 4, Novel interfaces for HPLC coupled with AFS and their 
application to selenium speciation. 
In Chapter 1, the current methods for selenium speciation have been 
reviewed. TiO2 photocatalysis and electrochemical vapor generation were thus 















chromatography (HPLC) and atomic fluorescence spectrometry (AFS) for the 
speciation of vapor generable elements.  
   In Chapter 2, principle of photocatalysis and its potential application in 
analytical chemistry have been briefly described. UV/TiO2 PCD was novelly 
designed, which consists of a 40 W low pressure mercury lamp of 130 mm in 
length and 25 mm in diameter, glass fibers of 130 mm in length and 0.30 mm 
in diameter with 5-layer Nano TiO2 film (600 nm in thickness and particle size 
8 nm) that were centrally fixed into quartz capillaries (150 mm in length, 0.8 
mm inner diameter and 1.6 mm outer diameter) and arranged in parallel 
around the UV lamp in the distance of 10 mm. The dead volume of the 
designed UV/TiO2 PCD is 447 µL. The device has been used to achieve the 
online reduction of SeVI, the generation efficiency for SeVI is improved up to 
53.3%. 
In Chapter 3, developments of electrochemical vapor generation have been 
briefly reviewed, working mechanisms were described and potential 
application in elemental speciation was proposed. A new electrolytic flow cell 
has been designed and preliminarily applied to selenium speciation. 
In Chapter 4, HPLC-(UV-UV/TiO2 PCD-ECVG)-AFS system has been 
developed and applied to the determination of water soluble selenium species 
in garlic shoots. The detection limits for Seleno-DL-cystine (SeCys), selenite 
(SeIV), seleno-DL-methonine (SeMet) and selenate (SeVI) were 2.1 ng mL-1, 
2.9 ng mL-1, 4.3 ng mL-1 and 3.5 ng mL-1, respectively. The results obtained 
were well in agreement with those by KBH4-acid system.  
 















第一章 前 言 












































































第一章 前 言 





























































(3) HPLC-ICP-AES [23,24] 
ICP-AES具有较好的灵敏度，但是也存在较为严重的光谱干扰问题。 
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